Regulation of MHC class II expression in glioma cells by class II transactivator (CIITA).
We first classified 12 malignant glioma cell lines into three different groups (types 1-3) with respect to major histocompatibility complex (MHC) class II expression and analyzed each group based on the different expression status of the class II transactivator (CIITA) gene. Glioma type 1 (2 of 12) showed constitutive expression of all class II molecules that might be mediated by activation of B cell-specific CIITA promoter III. Glioma type 2 represented the major phenotype (66.7 %) of malignant glioma cell lines, and MHC class II expression was induced by interferon-gamma (IFN-gamma) in this phenotype. Analysis of glioma tissue samples revealed that CIITA promoter IV was detected in 9 of 11 patients (81.8%); however, promoter III was only in two (18.2%). Moreover, cultured glioma cells obtained from a fresh tumor sample upregulated expression of CIITA and class II molecules in the presence of IFN-gamma, strongly suggesting that glioma type 2 might be predominant in glioma tissues. Glioma type 3 (2 of 12) showed CIITA transcripts but loss of MHC class II expression even in the presence of IFN-gamma. In addition, we determined that the constitutive MHC class II expression in the glioma cell lines (type 1) was the result of transcriptional activation of the CIITA gene. This phenomenon was mediated by global histone acetylation over 6 kb upstream from the transcriptional start site of CIITA promoter III. Moreover, stable transfection of CIITA promoter IV as well as promoter III into MHC class II inducible cell lines restored the constitutive expression of all class II molecules. These studies lay the foundation to understand the molecular basis for the expression of class II molecules in gliomas.